Objective: The aim of this study was to examine whether activity limitation stages were associated with patient-reported trouble getting needed health care among Medicare beneficiaries. Design: This was a population-based study (n = 35,912) of Medicare beneficiaries who participated in the Medicare Current Beneficiary Survey for years 2001-2010. Beneficiaries were classified into an activity limitation stage from 0 (no limitation) to IV (complete) derived from self-reported or proxy-reported difficulty performing activities of daily living and instrumental activities of daily living. Beneficiaries reported whether they had trouble getting health care in the subsequent year. A multivariable logistic regression model examined the association between activity limitation stages and trouble getting needed care. Results: Compared with beneficiaries with no limitations (activities of daily living stage 0), the adjusted odds ratios (ORs) (95% confidence intervals [CIs]) for stage I (mild) to stage IV (complete) for trouble getting needed health care ranged from OR = 1.53 (95% CI, 1.32-1.76) to OR = 2.86 (95% CI, 1.97-4.14). High costs (31.7%), not having enough money (31.2%), and supplies/services not covered (24.2%) were the most common reasons for reporting trouble getting needed health care. Conclusion: Medicare beneficiaries at higher stages of activity limitations reported trouble getting needed health care, which was commonly attributed to financial barriers.
A ccess to health care, the ease with which an individual can obtain needed medical services, is a prominent and pressing issue in the United States. Access to health care such as preventive services is associated with improved functioning, enhanced quality of life, and reduced morbidity and mortality. 1, 2 Barriers to access to care include high costs, lack of availability of providers and appropriate facilities for care, poor insurance coverage, impaired patient-physician communication, and negative attitudes of health professionals. The Healthy People 2020 initiative aims to eliminate health disparities and improve access to care in the United States.
Persons with disabilities are the largest underserved subpopulation in the United States. 3 Problems with access to care are particularly pronounced among persons with multiple chronic conditions and severe disability in comparison to persons without medical conditions or disability. 4 The nature of a person's disability may affect their health care access. Horner-Johnson et al. 5 found that persons in cognitive, physical, and multiple-disability-type groups were more likely to have problems with receipt of preventive services and health care access than persons with other disability types. Pandhi et al. 6 reported that hard-of-hearing individuals were more likely to report difficulties in accessing health care. Spencer et al. 7 found that individuals with blindness and vision impairment reported having more access problems related to cost of care, availability of insurance coverage, transportation issues, and refusal of services by providers. In summary, persons with disability are more likely to have unmet health care needs, use fewer preventive services, and to be dissatisfied with services. [8] [9] [10] [11] [12] Severity of disability, measured by counts of limitations in activities of daily living (ADLs) and instrumental ADLs (IADLs), is associated with access to care after adjusting for sociodemographic, behavioral, and system characteristics. 13 Some investigators have examined the relationship between access to care and counts of limitations of ADLs. 14 However, counts of ADL or IADL limitations do not specify which activities are limited. 15 Therefore, we aimed to examine ADL and IADL limitations separately by defined activity limitation stages, which specify activities persons must be able to do without difficulty. 16 Stages represent both the types and severities of limitations and specify clinically meaningful patterns of increasing difficulty with self-care and domestic management skills. People with substantially different patterns of ADL or IADL limitations may have the same counts. In contrast, stage thresholds are hierarchical in nature, representing the most common patterns of functional recovery and decline as established by ADL and IADL hierarchies. 17, 18 At mild stages of activity limitation, people are able to carry out all but the "hardest" activities without experiencing difficulty. At more severe stages, the "easiest" activities become limited. Distinguishing between activities people are still able to do without difficulty and those that they find difficult allows for the application of activity limitation stages to provide a framework for discourse about approaches for improving care. Stages may be used as a tool for screening, evaluation, research, and surveillance that may be useful in guiding care management and service provision. To our knowledge, no previous investigations have examined the relationship between activity limitation stages and reporting trouble obtaining needed health care.
Our goal was to examine the association between ADL and IADL activity limitation stages and trouble getting needed health care in the year subsequent to baseline enrollment among community-dwelling Medicare beneficiaries using data from the Medicare Current Beneficiary Survey (MCBS), a systematic, representative sample. The objectives of the present study were (1) to assess whether activity limitation stage was associated with trouble getting needed health care in the subsequent year and (2) to investigate the reasons for reporting trouble getting needed health care for persons according to activity limitation stages. We hypothesized that Medicare beneficiaries at higher activity limitation stages would report more trouble getting needed health care. Based on our prior qualitative work, 19 we postulated that the most common reasons persons with disabilities would report trouble getting needed health care would be issues related to transportation and cost.
METHODS

Study Design and Sample
In this cohort study, we obtained a population-based sample (n = 35,912) of Medicare beneficiaries living in the community who participated in the MCBS during calendar years 2001-2010. The MCBS is a nationally representative sample of the Medicare population, which oversamples beneficiaries 85 years or older and disabled persons. 20 The MCBS data were collected by the Centers for Medicare & Medicaid Services through in-person beneficiary or proxy interviews. Sample persons are interviewed 3 times a year over 4 years. The MCBS data contain individual-level information on use of health services, access to health care, satisfaction with care, source of care, health, chronic conditions, and sociodemographics. The sample was weighted to be representative of fee-for-service and health maintenance organization Medicare beneficiaries.
Interviews were conducted in person, in homes, or in the facility of residence. If a beneficiary was unable to provide a response in English or Spanish, a family member served as a proxy to interpret. We used the Access to Care files. Beneficiaries were excluded if they did not provide complete information for our study analysis. Medicare panels refer to annual supplements to the MCBS. In panel 1, there were 46,842 community-living persons interviewed; 22 had missing information for ADLs or IADLs. Of the remaining beneficiaries, 581 were institutionalized, 1785 died, and 7410 were lost to follow-up during interview panel 2. Furthermore, 1132 beneficiaries had a missing response (not ascertained, do not know, and refused) for the outcome of whether they had trouble getting needed health care. Thus, the remaining 35,912 beneficiaries were included in the final study. This study was approved by the institutional review board at the University of Pennsylvania, and study participants provided written informed consent administered by the MCBS. This study adheres to STROBE guidelines and provides the required information (see Supplementary Checklist, http://links.lww.com/PHM/A339).
Activity Limitation Stage
As described previously, activity limitation stages were derived to reflect the International Classification of Functioning, Disability, and Health (ICF) for the entire sample. 21 Answers to simple questions about difficulties performing basic activities were used to derive standardized activity limitation stages at baseline. These stages were developed in response to the recommendation of the Institute of Medicine to use the ICF as the conceptual framework to develop a comprehensive disability monitoring system. 22 The National Committee on Vital and Health Statistics argued that it is essential to produce comparable functional status measures across care settings that are similar to the International Classification of Diseases, Ninth Edition, Clinical Modification and International Classification of Diseases, 10th Revision for diagnoses. 23 Thus, a staging system was developed for ADLs, applying terminology from the ICF and data from the second Longitudinal Study of Aging II. 24 Stages of ADLs and IADLs are ordered based on survey respondents' levels of difficulty (e.g., none to complete) performing each activity except for stage III. For each ADL and IADL activity, respondents are asked, "Because of a health condition, do you have difficulty with [activity] ?" The ADL domain activities include self-care tasks: eating, toileting, dressing, bathing/showering, getting in or out of bed/chairs, and walking. The IADL domain activities include domestic management tasks: using the telephone, managing money, preparing meals, doing light housework, shopping for personal items, and doing heavy housework. At stage 0, persons are able to carry out all 6 activities without any difficulty. At stages I and II, people have progressively fewer activities that they can carry out without difficulty, starting with the harder and ending with the easiest tasks. At stage IV, persons have difficulty carrying out all 6 ADLs or IADLs. Stage III represents people with uncommon patterns of limitations in which activities that are typically easy may be difficult or vice versa. Detailed methods have been described elsewhere.
Sociodemographic and Clinical Characteristics
Sociodemographics and health-related covariates were assessed at baseline. Sociodemographics included sex, age, race (non-Hispanic white, non-Hispanic black, Hispanic, or other), dual enrollment in Medicare and Medicaid, education (less than high school education or high school diploma and above), living arrangement (alone, with spouse, with children, with others, or in a retirement community), metropolitan setting, and proxy response versus self response to the survey. Health and clinical characteristics included number of comorbidities (hypertension, myocardial infarction, angina/chronic heart disease, other heart disease, stroke, diabetes mellitus, Parkinson disease, emphysema/asthma/chronic obstructive pulmonary disease, rheumatoid arthritis, nonrheumatoid arthritis, osteoporosis/soft bones, cancers other than skin, mental retardation, Alzheimer disease/dementia, and mental/psychiatric disorder) and presence of vision and hearing impairment.
Measurement of Access Barriers: Trouble Getting Needed Health Care
As in prior work, 27 as a component of the MCBS, beneficiaries were interviewed approximately 1 year following the baseline survey. They were asked, "In the last year, have you had trouble getting needed health care?" Respondents who answered yes were then asked whether the following factors contributed to their trouble in getting needed health care: not enough money, costs too high, services/supplies not covered, needing transportation, difficulty in getting home health care, no treatment available/doctors won't treat, waiting too long/doctor too busy, doctor won't accept Medicare, ineligible for public coverage, difficulty getting appointment/delay because on Medicare, referred specialist, and other.
Statistical Analysis
The analysis proceeded in 3 phases. In the first phase, we calculated descriptive statistics for the beneficiaries who had trouble getting needed health care and beneficiaries who had no trouble. Comparisons between groups of beneficiaries were made using χ 2 tests or t tests as appropriate for categorical data or differences in means. In the second phase, a multivariable logistic regression model was used to demonstrate the association between activity limitation stages and trouble getting needed health care. The association between activity limitation stages and trouble getting needed health care was assessed first in an unadjusted logistic regression model and subsequently in a multivariable logistic regression model. Our measure of association was the odds ratio (OR) and 95% confidence interval (CI). These multivariable models were adjusted for sex, age, race, dual enrollment in Medicare and Medicaid, education, living arrangement, metropolitan setting, proxy response versus self response, number of comorbidities, and vision and hearing impairment. The ADL stages (stage 0 as reference) and IADL stages (stage 0 as reference) were analyzed separately because of collinearity between them. The third phase consisted of examining the reasons beneficiaries gave for having trouble getting needed health care. We set α at 0.05. All analyses applied sampling weights and accounted for the complex sampling design such as stratification and clustering. Analyses were conducted using SAS 9.4 (SAS Institute, Cary, North Carolina).
RESULTS
Sample Characteristics
Our sample consisted of 35,912 beneficiaries living in the community, representing 43.6 million annual beneficiaries nationwide. For the proportion of this population at each of the ADL activity limitation stages, the weighted percentages were 69.4% at stage 0, 16.2% at stage I, 7.3% at stage II, 6.1% at stage III, and 0.9% at stage IV. Table 1 contains the descriptive statistics for the beneficiaries who had trouble getting needed health care and beneficiaries who had no trouble.
Limitation Stages and Trouble Accessing Needed Health Care
Trouble getting needed health care by ADL stages is shown in Table 2 , which presents the final models from multiple logistic regression analyses. Compared with beneficiaries with no limitations at ADL stage 0, those at stage I (mild) to stage IV (complete) were more likely to report trouble accessing needed health care. The relationship between ADL activity limitation stage and reporting trouble accessing health care increased monotonically. Similarly, compared with beneficiaries with no limitations at IADL stage 0, those at stage I (mild) to stage IV (complete) were more likely to report trouble accessing needed health care. The relationship between IADL activity limitation stage and reporting trouble accessing health care increased monotonically. Multivariable models in Table 2 were adjusted for sex, age, race, dual enrollment in Medicare and Medicaid, education, living arrangement, metropolitan setting, proxy response versus self response, number of comorbidities, and vision and hearing impairment.
Other Factors Associated with Trouble Accessing Needed Health Care
As shown in Table 2 , age, ethnicity, insurance coverage, living arrangement, use of a proxy, and number of comorbidities were significantly associated with trouble accessing needed health care. Notably, persons with vision impairment/ no usable vision were more likely to report trouble getting needed health care both in the model with ADL stages and the model with IADL stages. Persons with hearing impairment/ deaf were also more likely to report trouble getting needed health care in the model assessing ADL stages.
Reasons for Trouble Getting Needed Health Care
Among 1552 beneficiaries indicating that they had trouble getting needed health care, corresponding to 1.8 million beneficiaries annually, 57.2% beneficiaries reported a single reason, and 42.8% beneficiaries reported 2 or more reasons. The beneficiaries gave a variety of reasons, but the most common were high costs (31.7%), not having enough money (31.2%), and supplies/services not covered (24.2%). The reasons the beneficiaries gave for trouble getting needed health care according to ADL and IADL activity limitation stages are summarized in Figures 1 and 2 . Among persons who had trouble getting needed health care, the percentage of beneficiaries reporting that they did not have enough money ranged from a minimum of 25.3% at IADL stage 0 to a maximum of 39.9% at stage II (moderate) (P < 0.01). The percentage of beneficiaries reporting needed transportation to the doctor/hospital ranged from a minimum of 8.8% at ADL stage 0 to a maximum of 39.3% at stage IV (complete) (P < 0.001). The percentage of beneficiaries reporting difficulty getting home health care ranged from a minimum of 1.6% at ADL stage 0 to a maximum of 11.5% at stage IV (complete) (P < 0.001) and a minimum of 1.2% IADL stage 0 to a maximum of 14% at stage IV (complete) (P < 0.001). There was a monotonic increase across IADL activity limitation stages for beneficiaries reporting trouble with needed transportation to doctor/hospital (P < 0.001).
DISCUSSION
Medicare beneficiaries reported that they experienced trouble accessing needed health care especially those at higher activity limitation stages. Specifically, the adjusted relationships between activity limitation stages and reporting trouble accessing needed health care were monotonically increasing for both the ADL and the IADL domain. Commonly cited reasons were costs too high, not having enough money, and services/supplies not covered. Persons at higher ADL activity limitation stages were significantly more likely to report difficulties with transportation and problems getting home health care. Persons at higher IADL activity limitation stages were significantly more likely to report that they did not have enough money, difficulties with transportation, and problems getting home health care.
While prior work has focused on counts of activity limitations, in this work we focused on activity limitation stages that describe the type as well as the severity of disability and therefore may provide greater insight into the mechanisms that shape the relationship between poor access and disability. These results suggest that persons even at mild activity limitation stages experience trouble accessing needed health care. This is not surprising given that people at ADL stage I (mild) experience difficulty walking and getting in and out of chairs. These findings emphasize the need for accommodations to improve physical accessibility to needed health care. Persons at ADL stage II (moderate) have additional problems dressing and/or bathing, which results in vulnerability and lower quality of life. In terms of IADLs, because people at IADL stage I have difficulty with activities requiring mobility in the community such as shopping, it is not surprising that they would also experience trouble accessing health care.
While activity limitations may reduce an individual's ability to obtain needed health care by making physical barriers insurmountable, other mechanisms may also play a role. Findings suggest that despite legislation to promote equal access to employment for persons with disability, higher levels of disability are associated with lower employment status and income. 28 An examination over the past 2 decades found that there has been little improvement in the economic well-being of people with disabilities and that such persons remain at very low levels of economic well-being despite relative levels of privilege (e.g., college degree). 20 It is also notable that many beneficiaries may be ineligible for employment because they are receiving social security income or social security disability income. With inadequate health insurance coverage, financial costs may inhibit the ability to obtain needed health care. Beatty et al. 4 found in a sample of people with chronic or disabling conditions that respondents with the poorest health and with the lowest incomes were the least likely to receive all health services examined. While persons with chronic or disabling conditions may require more health care than the average consumer, they often face more difficulties in obtaining such care. Even in a relatively well-insured population such as that covered by Medicare, disability leads to fewer resources and finding care too costly or not having enough money to pay for copayments. There is a need for reform of the current coverage and delivery systems in order to meet the needs of persons who require the most intensive array of care.
Consistent with prior studies, age was associated with trouble accessing needed health care. Medicare beneficiaries who were younger than 65 years were more likely to report trouble getting needed health care in comparison with persons aged 65 to 74 years. In contrast, beneficiaries who were aged 75 to 84 years or 85 years or older were significantly less likely to report trouble getting needed health care in comparison with persons aged 65 to 74 years. Medicare beneficiaries younger than 65 years experience significant vulnerability and a high burden of medical conditions. Because younger beneficiaries are often eligible for benefits based on medical illness and/or disability as opposed to age-based eligibility for those 65 years or older, younger beneficiaries are more likely to have worse Number of comorbidities including mental retardation, Alzheimer disease/dementia, mental/psychiatric disorder, hypertension, myocardial infarction, angina/ chronic heart disease, other heart disease, stroke, diabetes mellitus, Parkinson disease, emphysema/asthma/chronic obstructive pulmonary disease, rheumatoid arthritis, nonrheumatoid arthritis, osteoporosis/soft bones, and other (nonskin) cancer.
self-reported health and higher rates of medical conditions and disability. 21 Our findings are consistent with reports that beneficiaries younger than 65 years are an increasingly vulnerable population with Medicare reform having largely focused on meeting the needs of the aged. The aged are the largest and most visible segment of the Medicare population and in turn appear to have garnered the most attention and support for reform. 25 Further investigation is warranted to examine the differences between those who are age-based eligible in comparison to those who are eligible based on disability status. Type of disability may serve as particularly insightful elucidating access to care.
Hispanic beneficiaries were more likely to report trouble obtaining health care compared with non-Hispanic whites. This is consistent with recent findings that among Medicare beneficiaries trouble accessing health care is greatest among Hispanics (9%). 26 There was no adjusted association between being non-Hispanic black race/ethnicity and trouble obtaining needed health care. According to the Panel on Hispanics in the US of the National Research Council, Hispanics face substantial barriers in obtaining high-quality health care as a result of low socioeconomic status and other specific features of the Hispanic population such as degree of acculturation, language fluency, and immigration status. Low income among Hispanics and occupational characteristics are associated with lower rates of health insurance coverage, thus subjecting persons to high out-of-pocket costs, which may be prohibitive in accessing health care. Furthermore, lower educational attainment may impair navigation of a complex health care system and communication with Number of comorbidities including mental retardation, Alzheimer disease/dementia, mental/psychiatric disorder, hypertension, myocardial infarction, angina/ chronic heart disease, other heart disease, stroke, diabetes mellitus, Parkinson disease, emphysema/asthma/chronic obstructive pulmonary disease, rheumatoid arthritis, nonrheumatoid arthritis, osteoporosis/soft bones, and other (nonskin) cancer. health care professionals. 29 Further research is needed to evaluate the mechanisms that shape the relationship between race and ethnicity and trouble getting needed health care.
As expected, Medicaid enrollment, living arrangement, and proxy respondent to the survey were significantly associated with trouble getting needed health care. Persons without adequate health insurance coverage are much less likely to receive preventive services and are more likely to delay or forego visits with physicians. 30 Living arrangements other than living with a spouse, such as living alone and living with an adult child, have been associated with worse health care access. 31 Given the importance of surveys for assessing health care provision and aging of the population, the examination of proxy respondents has been an important area of study. Proxy respondents have been found to provide less positive evaluations of beneficiary health care experiences on subjective global ratings. However, reports from spouse proxies were found to be more similar to what would have been reported by beneficiaries themselves. 32 In addition, the presence of vision impairment or hearing impairment was strongly associated with trouble getting needed health care. These findings are consistent with studies demonstrating gaps in care experienced by persons with vision or hearing impairments. 6, 7 Persons with vision impairment may struggle to find a chair or navigate furniture or make eye contact when talking or may fail to respond when they have been handed something. Persons with hearing impairment may have difficulty interacting with office staff and providers and may lack a response when asked questions and presented with information. 33 These signs may be too subtle for ascertainment by health professionals in usual clinical settings. Interventions specifically tailored to the needs of persons with these sensory limitations are needed. Findings from this study may be relevant for similar populations, particularly Medicare beneficiaries. However, the validity of our findings in other samples is an important area of further inquiry.
An important goal of our study was to examine the reasons for reporting trouble getting needed health care. While beneficiaries offered a variety of reasons, the most common ones were high costs, not having enough money, and services/ supplies not covered. The Institute of Medicine provided a The upper standard error for stage IV was truncated for graphical purposes. framework in which 3 broad categories, structural, financial, and personal/cultural factors, influence access to care. These factors entail a complex interplay in which barriers overlap and interact with one another. 34 Financial barriers play a significant role in diminishing access to care for persons with disabilities as individuals with disabilities may need additional health care services and accommodations. However, persons with minimal insurance or a lack of coverage may not be able to afford out-of-pocket costs for uncovered services. Costs of care have been associated with significant difficulties in accessing health care such as home health care, prescription drugs, mental health services, and necessary equipment among persons with disability. 35 Financial barriers have been found to be particularly pronounced among the uninsured and Medicare beneficiaries. Accommodations in the office (e.g., space for wheelchairs, examination tables, mammography machines) and home settings (e.g., basic equipment) are often absent and may be related to insurance coverage. 36 Transportation may be problematic as persons may be unable to obtain needed conveyance or effectively find their way to health care facilities. 37 Other factors contributing to poor access include insufficient knowledge, misconceptions about persons with disability, and insensitivity. 38 Our findings indicate that financial barriers were the most common issues faced by beneficiaries, although transportation services and home health care services were especially cited as by persons at more advanced activity limitation stages as reasons for trouble getting needed health care.
Study Limitations
Several study limitations are important for consideration. First, self-reports were utilized, which may have varying reliability because of recall, social desirability, and other biases. Second, the MCBS data were obtained through self or proxy responses. The proxy-related answers to questions may differ from answers provided by the sampled beneficiaries; however, we included proxy responses because substantial bias can be introduced when proxy responses are excluded. 39 Third, even with a high degree of confidence in our measurements, the potential of misspecification of the model remains possible, such as when relevant variables may not have been incorporated. However, we carefully selected our variables when adjusting our estimates of association for potentially influential characteristics. Finally, our findings may not be generalizable to all Medicare beneficiaries or other groups. Further work is needed to explore the significance of our findings in other populations.
CONCLUSIONS
A critical priority noted by the Centers for Disease Control and Prevention, the Agency for Healthcare Research and Quality, and the National Institutes of Health is to reduce health disparities between the most and least vulnerable groups. Our findings contribute to a growing knowledge base suggesting that those with greater functional limitations may have more trouble getting needed health care services. With new findings elucidating factors influencing trouble getting needed health care, we may be able to develop and implement approaches to overcome barriers and improve access and health outcomes. Our findings highlight a need for interventions targeting persons with disabilities, particularly persons at higher activity limitation stages. Alerting providers to activity limitation stages of their patients and incorporating patient evaluations and perceptions into strategies for improving access to care may be important next steps. Such approaches to enhance access for persons with disabilities may ultimately improve both the quality and outcomes of care.
